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COMPLETE SPECIFICATION. 
An Improved Method of Treating Shale and Recovering Oil therefrom. 



We, "Wilson Woods Hooveu, Lawyer, 
and Thomas Ellis Buown, Engineer, 
hcnr of 99, Nassau Street, New York 
City, New York, U.S.A., do hereby 
•ssB^L^"y^ the nature of this invention and 
m what manner the same is to be per- 
formed, to be particularly described and 
^ ascertained in and by the following state- 
ment : — 

10 Our invention relates more particularly 
to a class, sui generis, in which a sub- 
surface zone, permeable to .a heating 
medium, is produced in a normally 
impermeable oil shale formation, without 

15 mining the same and the bituminous con- 
tent of such zone is treated in situ, 
for its conversion into petroleum and the 
recovery of the latter or of its products. 
In the present state of the art the oil 

20 shale is quarried, or mined, or isolated 
column? are exposed and enclosed for 
treatment the material excavated in the 
process being subjected to surface 
distillation. 

25 In the United States Survey Press 
Bulletin No. 376 the statement appears: 
<( The (oil), shale contains a great mass 
..of partly bituininized vegetable matter, 
which can be converted into oil by heat," 

30 thus distinguishing between the content 
of- an oil shale and that of an oil bearing 
sandstone or limestone. 

Among other objects of our invention 
is to gain access to a sub-surface zone of 

35 oil shale for the introduction of explo- 
sives and other purposes,, by means of 
openings or wells of limited cross-section 

• - such a,s drilled oil wells ; also to explode 
charges of explosives, introduced therein 
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through such wells, as may be required, 40 
in quantities sufficient to render 
permeable, by fracture of the material 
therein, to a heating medium and for that 
purpose to so 'drill a series or group of- 
contiguous wells that the fractures pro- 45 
duceel in the formation in such zone by the 
explosives in the respective wells may 
intercommunicate ; also to introduce a 
heating medium into and to circulate the 
same through such zone and to thereby 50 
convert the bituminous content into 
petroleum or shale oil and to recover the 
same or its products, while the material 
is in place. 

We shall now describe our method by 55 
reference to the annexed drawing, which 
is a diagrammatic sketch of means which 
are adapted for the practice of our inven- 
tion ; but we do not limit ourselves £b the 
means here shown, which may be varied 60 
as desired without departing from the 
spirit of our invention. 

In the drawing similar characters 
designate identical parts. 

In the drawing Figure 1 is a vertical 65 
section cut through a series or group, of 
wells, showing among other things, the 
zone of fracture A, the overlying forma- 
tion B, the surface soil C ; also the drilled 
wells a, a 1 , a 3 , and *z 3 , with pipe systems 70 
of the different series, connecting respec- 
tively with the condenser, tanks and 
boiler;. 

Figure 2 is a plan view of the same, 
showing the group of wells in uarallel 75 
series. The wells a of each series are 
shown with the bottoms sloping from a 1 
to a*. The different parallel series may,. 
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if desired, nave mtercoinmunicating 
zones of fractnre, to any practicable 
extent, thus constituting a single group, 
or, according to their degree of con- 
5 tig^it}'* constitute separate groups. 

The overlying formation IS, must be of 
sufficient thickness to resist the vapor- 
pressure maintained in the zone of frac- 
ture A. The drilled ivells may be arranged 

JO in any form of group desired. The inlet 
wells a 1 are shown as having steam con- 
nections with the boilers g t through the 
pipe system &. The outlet wells a 2 are 
used for exhausting the steam and the 

lo distillates and are connected with the 
condenser /, by the pipe system d, as 
shown. 

The outlet wells a 3 are connected with 
the tank e by the pipe system c, as shown. 
20 The different pipes are -provided with 
valves h. Xfce boilers are provided with 
the usual valves and gauges by which tho 
temperature and pressure of the steam 
supply can be governed, regulated and 
25 controlled. \ 

Our process includes^ obtaining access to 
a sub-surface zone in an oil shale forma-, 
tion, which zone may . be produced by 
fracturing the formation- at any desirea 
30 depth and its thickness aild. area* mav 
vary with the richness and thickness of 
the bituminous shale deposit ; two or -mare 
such zones as that indicated and marked^ 
in the drawing may be developed, the one 
35 over the other, and operations carried on 
simultaneously in any or all of them. 

As the oil shale formation, as at present 
known, is normally so compact as to be 
impermeable to the circulation of a heat- 
40 ing medium, it is necessary to first so 
fracture the formation in the sub-surface 
zone, from which the petroleum or shale 
oil is to be extracted, as to permit of 
the free circulation throughout the zone, 
45 of the gas or vapor used for a 
heating medium; for this purpose 
a group of wells are drilled to the 
zone, which wells are in such con- 
tiguity that explosive charges when 
50 exploded therein, shall produce inter- 
communicating fractures throughout 
tKe entire area of the sub-surface zone, 
adapted by their number and extent, to 
permit of the free circulation of the heat- 
55 ing-" medium, when introduced in any well 
of the group and its exhaustion through 
any other well thereof. The wells are of 
limited cross section, being of the 
diameters used for drilling for petroleum. 
60 except where local conditions mav some- 
what vary such diameters. 

In a series or group of contiguous wells, 
they are drilled of respectively increasing 



depth in a given direction in order to 
permit of the. accumulation of the liquid 65 
products in the lowest well or wells oi 
the group. 

After the necessary wells have been 
drilled and the sub-surface zone thus 
defined, explosives are introduced into 70 
the several wells and are therein exploded, 
as may be necessary, to so fracture the 
formation in the sub-surface zone of 
operation as to permit of the free circu- 
lation therein and throughout the entire 75 
area, of the heating medium. All wells 
or holes not required for further use are 
then securely sealed so as to resist the 
vapor pressures maintained in the zone of 
fracture. 

The area of the zone of fracture thus 
produced is limited and defined only by 
the Jines of fracture thus produced, segre- 
gating it from the abutting and contact- 
ing surfaces of the unfraetured formation, 85 

In the practice of our invention we 
preferably use steam as a heating 
medium, though we do not in any way 
limit or confine ourselves thereto, as anv 
suitable gas or vapor, including furnace 90 
gases, which local conditions may render 
available or desirable, is likewise mcbided^^ 
within the purview of our invention and ~ 
wherever the word gas is used in 1his 
specification or claims it shall be deemed ^95 
to include steam or other suitable vapor. ~ " 
. As it is commercially desirable to effect 
the extraction of the bituminous content 
of the oil shale with the least expenditure 
possible of heat energy, we prefer, under 100 
usual local conditions, to limit the heat 
supply to that necessary for the recovery 
of the heavier products in a liquid state*, 
with distillation of those products which 
may be vaporized at the temperature thus 105 
produced. Such temperature will be 
found to vary with the material to be 
treated and must be determined bv 
experiment. 

The^ temperature of conversion of the 110 
bituminous material into shale oil occurs 
at about 350° C. and we preferably carrv^ 
on the treatment of the^ material at 
minimum temperatures required for the 
extraction of the products. 115 

The heating medium is under governed '* 
control as to both temperature and 
pressure. 

The operations may be varied bv the 
regulation of the heat supply, so as to 120 
effect: 

( a ) The selective distillation, in xitn, of 
the more volatile constituents of a bitu- 
minous deposit in an oil shale in the order 
of their volatilization and the recorerv 125 
of the respective products, or 



156,306 



'3 



(6) The collective distillation and 
recovery of one or more groups of such 
constituents, or 

(c) The distillation of the more volatile 
5 constituents together with the kerosene 
content, in one group collectively, 
including 

((J) The conversion of the bituminous 
content of the oil shale into petroleum, 
10 or shale oil and the extraction of the 
heavier constituents of the product and 
their recovery in a liquid state. 

As the distillation of crude petroleum 
is well established, the regulation of the 
15 heat supply necessary for the operations 
above enumerated are familiar to those 
skilled in the art. 

The temperatures produced in the 
heated zone for carrying on the above 
20 described operations will liquefy the 
heavier products and permit of their 
accumulation in the lower part of the 
zone, from whence they may be recovered 
by any usual method, preferably by blow- 
25 ing them out with steam pressure. 

The temperature of the zone may be 
increased to the point of vaporization for 
the heavier oils and base and the entire 
_ /product may be substantially extracted 
30 by distillation. 

" In the foregoing operations, referring 
to the drawing, steam is generated in the 
boilers marked g in the drawing, of which 
there may be more than one, and is con- 
35 ducted through the pipe system 6, to the 
well or wells a 1 . The boilers are provided 
with steam gauges of any usual pattern 
for showing the temperature and pressure 
of the steam supply and the same is regu- 
40 lated from time to time, for carrying on 
tKe various operations hereinbefore set 
forth, as may be desirable, so that the 
temperature of the material within the 
zone may, from time to time be increased 
45 to any desired point and maintained 
thereat, or vice versa, for anv of the pur- 
poses hereinbefore stated. The steam is 
thus circulated, under sufficient pressure 
for that purpose, throughout the entire 
50 area of the zone, and when not condensed, 
is exhausted with the distillates through 
the well a 3 into the pipe d, by which it is 
conducted to the condenser /, which may 
be of any suitable pattern, adapted for 
o't The purpose, where the distillates are 
separated from the steam condensate and 
the latter, if there be any, returned to 
the boiler. The liquid products are con- 
ducted from the outlet well or wells to the 
CO tank e as shown. 

Paving now particularly described and 
ascertained the nature of our said inven- 



tion and in what manner the same is to 
be performed, we declare that what we 
claim is: — 65 

1. The method oi treatment of shale . 
and recovery of oil therefrom which con- 
sists in obtaining access to a sub-surface 
zone in an oil shale formation fracturing 
such formation, introducing into such 70 
fractured formation a heating medium 
and exhausting the same together with 
the products substantially as herein 
described. 

2. In the treatment of shale and 75 
recovery of oil therefrom according f o the 
preceding claim drilling a group of con- 
tiguous wells extending into the sub- 
surface deposit of oil shale adapted for 
the introduction of explosives and of a 80 
heating medium, the exhaust of the latter 
and the delivery at the surface of the 
vapourised and liquid products, the zone 

of fracture being, if desired, limited and 
determined and adapted to produce a 85 
series of intercommunicating 1 fractures 
svibstantially as herein described. 

3. In the treatment of shale and 
recovery of oil therefrom according to 
either of the preceding claims the selec- 90 
tive or collective distillation in situ of a 
group of the more volatile products of the 
bituminous content consisting in circu- 
lating throughout the sub-s\irtace zone of 
fracture a heating medium under 95 
governed control as to temperature and 
pressure regulating the supply of same so 

as to maintain the temperature in such 
zone from time to time at such respective 
points as shall be suitable for progres- 100 
sively vapourising such of said products 
as may be desired in the order of their 
point of vapourisation or to maintain the 
temperature at a suitable point to 
vapourise any constituent group of such 105 
more volatile products as from time tc 
time may be desired substantially as 
herein described. 

4. The method of treatment of shale 
and recovery of oil therefrom herein- no 
before described which consists in drilling 

a group of contiguous wells in a normally 
impermeable oil shale formation introduc- 
ing and exploding charges into such 
formation in sufficient quantities to pro- \\5 
duce a zone of fracture therein comprising 
a series of intercommunicating fractures 
throughout the zone and rendering the 
latter permeable to a heating medium 
sealing such welh as are not thereafter 120 
required, introducing a heating medium 
supplv under governed control as to tem- 
perature and pressure thereby heating 
the bituminous content of the material 
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converting the same into petroleum, the 
vapourisation of the more volatile and the 
liquefaction of the heavier products 
through other wells, substantially as 
herein described. 

5. The method of treatment of shale and 
recovery of oil therefrom including circu- 
lating- a heating medium from the sur- 
face, substantially as hereinbefore 



described and with reference to the 10 
accompanying drawing's for the purposes 
specified. 

Dated the 10th day of December, 1919. 

E. P. ALEXANDER & SON, 
Chartered Patent Agents, 1.5 
30G, High Holborn, London, W.C. 1, 
Agents. 



Kedhtil; Printed for His Majesty's Stationery Office, by Love & Malcomson, Ltd.— 1921. 



